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Introduction: Patients can rapidly access the internet and more young people are using their mobile to
access health-related information. The aim of this study is to assess the readability and quality of
colorectal disease websites for colorectal cancer.
Methods: We searched the Google, Yahoo and Bing for colorectal cancer. Readability was assessed using
Flesch Reading Ease Score (FRES), Flesch-Kincaid Grade (FKG) and Gunning Fog Index (GFI). The LIDA tool
and DISCERN instrument were used to measure the design and content of health information on the
Internet. A sub-group analysis was performed on websites certiﬁed by HONcode and Information
Standard against non-certiﬁed websites.
Results: The mean FRES were 56.3, mean FKG of 6.9, mean GFI of 9.5, equivalent to TIME magazine. The
mean LIDA Tool overall score was 85.6% and mean DISCERN instrument was 52.2 (95% CI 45e59.4).
Conclusion: This study shows that colorectal cancer websites were readable but potentially unreliable.
Government certiﬁed sites were superior to non-certiﬁed sites.
Improvements are required to provide patients with reliable information to make informed decisions on
medical treatments.
We propose that national cancer services develop reliable and easily readable information regarding the
diagnosis and investigation of colorectal cancer. The site should provide adequate information regarding
the treatment options and importantly how each treatment option would affect the patient’s quality of
life. Clinicians can then provide these websites to the patients before and after their consultations to
allow the patient to be fully informed.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
There has been a rapid growth of health information on the
internet. Many patients and their relatives are turning to the
internet for health-related information.1 Up to 59% of internet users
have searched for medical information2 and 6.75 million health
related searches are performed on Google per day.3 Of these
searches 66% look for information about a speciﬁc disease or
medical problem and 56% look for medical treatments and pro-
cedures.4 Over 45% of the UK population own a smartphone,5
allowing rapid internet access and more young people are using
their mobile to access health-related information.6
The commonest search engines that internet users start their
searches from are Google, Yahoo and Bing which provide >80% of
all internet search queries.nder.grewal@porthosp.nhs.uk
ciates Ltd. Published by Elsevier LtThere are many concerns regarding the readability and quality
of medical websites. A recent review in 2002 found that 70% of
studies found quality issues with internet websites.7 Readability is
an issuewith a survey showing that 1 in 6 people in the UK struggle
with literacy, representing approximately 5.2 million adults in
England.8 UK literacy levels are similar to the USAwhere just under
half of the population cannot read above the level of a 13 year old9
and 11% of survey participants had marginal or inadequate health
literacy.10
The aim of this study is to assess the readability, assessed as
comprehension by a 13 year old, and quality of colorectal disease
websites for colorectal cancer.
2. Methods
2.1. Data source
We searched the top 3 search engines (Google, Yahoo and Bing)11 for the
following keywords: “colon cancer”, “bowel cancer” and “rectal cancer”. We used
the exact phrase and English language only in the advanced search. The searches
were made from a UK based IP address. Most consumers visit fewer than 25 sitesd. All rights reserved.
Table 1
Number of results obtained from each search engine.
Search engines: Colon cancer Bowel cancer Rectal cancer
Google 43,000,000 6,110,000 4,970,000
Yahoo 18,100,000 11,100,000 2,930,000
MSN/Bing 18,600,000 16,000,000 3,780,000
Table 2
The top 10 websites according to analysis by the DISCERN instrument for colorectal
cancer.
1. http://www.bupa.co.uk/individuals/health-information/directory/b/
colonic-cancer
2. http://www.macmillan.org.uk/Cancerinformation/Cancertypes/
Colonandrectum/Colonandrectalcancer.aspx
3. http://www.nhs.uk/conditions/Cancer-of-the-colon-rectum-or-bowel/
Pages/Introduction.aspx
4. http://www.bbc.co.uk/health/physical_health/conditions/in_depth/cancer/
typescancer_bowel.shtml
5. http://cancerhelp.cancerresearchuk.org/type/bowel-cancer/
6. http://www.bsg.org.uk/patients/general/bowel-cancer.html
7. http://www.europacolon.com/Colorectalcancer.php?
Action¼Colorectalcancer
8. http://www.cdc.gov/cancer/colorectal/basic_info/index.htm
9. http://www.cancer.gov/cancertopics/pdq/treatment/rectal/Patient/page1
10. http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001308/
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Thus, we analysed the top 50 sites per search engine.
Duplicate websites were excluded from the analysis, along with sites containing
irrelevant information (e.g. retail sites, patient forums).
2.2. Readability scores
Readability is deﬁned as the ease in which text can be read and understood.
Many scoring systems exist to assess readability. We used the two most reliable
readability formulae.
The Flesch Reading Ease Score (FRES) rates English text on a 100 point scale and
is designed to indicate comprehension level. Higher scores indicate material that is
easier to readwith scores of 90e100 easily understood by an average 11 year old. The
Reader’s Digest has a score of 65, Time magazine scores 52 and the Harvard Law
Review scores 30. Scores between 60 and 70 represent a standard readability level,
understandable by 13- to 15-year old students, with lower scores indicating complex
texts.13
FRES can be calculated via the formula:
206:835 1:015

total words
total sentences

 84:6

total syllables
total words

Flesch-Kincaid Grade (FKG) Level uses the same core measures as the FRES but
has a different weighting factor so the result translates to a US grade level.14 A score
of 8.2 would indicate that the text is expected to be understandable by an average
student in 8th grade (age 12e14 in the USA).
0:39

total words
total entences

þ 11:8

total syllables
total words

 15:59
The Gunning Fog Index (GFI) estimates the number of years of school education
required to understand the English text on ﬁrst reading. It is a measure of text
readability based on sentence length and hard words within the sentence. Typical
index of 6 represents the Bible, 10 represents Time magazine, 14 represents The
Times newspaper and>15 represent academic papers. The ideal score for readability
is 7e8 and above 12 represents texts too hard to read for most people.15
0:4ðAverage Sentence Lengthþ Percentage of Hard WordsÞ
Thus, short sentences written in Plain English achieve the best scores.
2.3. LIDA tool
The LIDA tool is an online validation instrument to measure the design and
content of health information on the Internet.16 It comprises of 41 questions and it
scores accessibility, usability and reliability. Scores >90% represent good results and
<50% represent poor results.
Accessibility represents the ease of accessing the website by a consumer with or
without disabilities. Usability represents whether the user can extract the necessary
information from thewebsite. If a user is unable to access or use thewebsite they are
likely to go elsewhere.
The top 10 results for each topic from the LIDA tool were then analysed using the
DISCERN instrument.
2.4. DISCERN instrument
DISCERN is a tool to assess the reliability of a website and the suitability of
treatment choices offered by the site. DISCERN is comprised of 15 questions plus an
overall quality rating. The ﬁrst 8 questions address reliability, the next 7 questions
focus on the treatment information on the site and the last question addresses the
overall quality of the site. Each question is rated on a 5-point scale with a maximum
score of 80.17
2.5. Website certiﬁcation
A number of certiﬁcation sites have been developed to combat issues of reli-
ability and credibility of information on the internet. We looked at the two most
common certiﬁcation sites online.
The Health on the Net (HON) foundation is an internationally recognised orga-
nisation that provides a code of conduct seal for websites that agree to its eight
principles.18 The 8 principles are authoritative (indicate the qualiﬁcations of the
authors), complementary (information should support, not replace, the doctore
patient relationship), privacy (respect the privacy and conﬁdentiality of personal
data submitted to the site by the visitor), attribution (cite the source(s) of published
information, date medical and health pages), justiﬁability (site back up claims
relating to beneﬁts and performance), transparency (accessible presentation, accu-
rate email contact), ﬁnancial disclosure (identify funding sources) and advertising
policy (clearly distinguish advertising from editorial content). The HONcode was
launched in 1995 and is used by over 7300 certiﬁedwebsites, covering 102 countries.
The Information Standard is a fee-based certiﬁcation scheme launched by the
Department of Health in conjunctionwith the United KingdomAccreditation Servicein 2009. It has been developed to support health and social care information. Each
certiﬁed site carries an Information Standard Mark.
A sub-group analysis was performed on websites certiﬁed by HONcode and
Information Standard against non-certiﬁed websites.2.6. Government websites
A sub-group analysis was carried out to assess the origin of the websites. The
websites were categorised intowebsites from government or healthcare institutions
from the USA and the UK versus commercial and charitable websites.3. Results
Thousands of websites were obtained on searching the key-
words; Table 1. From these, the top 50 were chosen from each
search engine for each keyword search (total of 450). Of these, 242
were excluded for duplication of website and 120 were excluded
because of irrelevant content (advertising, corporate sites and
shopping sites). A total of 88 websites were included in the
analysis.
Themean readability scores for FRESwere 56.3 (95% CI 52.5e60),
for FKGwere 6.9 (95% CI 6.5e7.2) and for GFIwere 9.5 (95% CI 9e10).
The mean LIDA Tool scores were Overall total of 85.6 (95% CI
83.38e87.82), Accessibility 92.7 (95% CI 88.71e96.69), Usability
86.6 (95% CI 80.1e93.1) and Reliability 72.8 (95% CI 65.5e80.1).
The mean DISCERN instrument scores for the top 10 websites
(Table 2) were an Overall quality rating of 3.9 (95% CI 3.27e4.53),
Quality of treatment choice 18 (95% CI 12.9e23.1), Reliability 30.3
(95% CI 28.2e32.4) and Total 52.2 (95% CI 45e59.4).
Of the 88 Colorectal cancer websites assessed 14 were certiﬁed
with the HONcode, with only 1 appearing in the top 10, and 6 were
Information Standard certiﬁed, with 3 appearing in the top 10.
When comparing these to non-certiﬁed sites, there were was sta-
tistical difference in reliability, usability and overall LIDA tool be-
tween HONcode and non-certiﬁed sites (Table 3). However, there
was no difference according to the DISCERN tool nor readability
scores. However, Information Standard certiﬁed sites were signiﬁ-
cantly superior to non-certiﬁed sites in LIDA tool accessibility, us-
ability, reliability, and overall (Table 4). There was no difference in
readability nor in the DISCERN instrument.
Table 3
Comparison of colorectal cancer websites according to HONcode certiﬁcation.
N Mean Std.
deviation
p Value
Gunning fog index-COLORECTAL 1 14 10.7893 1.61782 0.124
0 74 9.9604 1.86436
Flesch reading ease-COLORECTAL 1 14 51.7279 7.28080 0.098
0 74 55.6599 8.17440
Flesch-Kincaid grade-
COLORECTAL
1 14 7.198 1.0701 0.898
0 74 7.146 1.4205
Accessibility-COLORECTAL 1 14 85.14 7.675 0.998
0 74 85.14 9.368
Usability-COLORECTAL 1 14 77.93 7.570 0.011
0 74 70.81 14.419
Reliability-COLORECTAL 1 14 56.14 12.775 0.022
0 74 45.96 21.007
Overall-COLORECTAL 1 14 75.07 5.498 0.047
0 74 71.12 10.480
Reliability-COLORECTAL 1 1 31.00 e 0.767
0 9 30.00 3.162
Quality of treatment choices-
COLORECTAL
1 1 17.00 e 0.915
0 9 17.75 6.635
Overall rating-COLORECTAL 1 1 3.00 e 0.471
0 9 3.75 0.965
Total score-COLORECTAL 1 1 51.00 e 0.962
0 9 51.50 9.840
Legend: 1 ¼ HONcode with a 0 ¼ non HONcode.
Table 5
Comparison of colorectal cancer healthcare and government websites.
N Mean Std.
deviation
p Value
Gunning fog index-COLORECTAL 1 25 10.5808 2.12918 0.146
0 63 9.9424 1.71864
Flesch reading ease-COLORECTAL 1 25 51.9956 9.98557 0.071
0 63 56.0730 7.05743
Flesch-Kincaid grade-COLORECTAL 1 25 7.529 1.4489 0.126
0 63 7.033 1.3209
Accessibility-COLORECTAL 1 25 88.08 6.357 0.022
0 63 83.94 9.682
Usability-COLORECTAL 1 25 79.68 11.782 0.000
0 63 68.41 13.674
Reliability-COLORECTAL 1 25 62.48 11.987 0.000
0 63 41.14 19.960
Overall-COLORECTAL 1 25 78.88 5.341 0.000
0 63 68.68 9.987
Reliability-COLORECTAL 1 7 30.00 2.739 0.898
0 3 30.25 4.113
Quality of treatment choices-
COLORECTAL
1 7 17.67 5.916 0.984
0 3 17.75 8.261
Overall rating-COLORECTAL 1 7 3.56 0.882 0.459
0 3 4.00 1.155
Total Score-COLORECTAL 1 7 51.22 8.643 0.898
0 3 52.00 12.463
Legend: 1 ¼ Government site with a 0 ¼ non.
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7 in the top 10. Government sites were superior in all of the LIDA
tool categories but not in readability nor in DISCERN (Table 5).4. Discussion
Up to 80% of the US adults access the internet and 80% of internet
users look online for health-related information.2 Upto 24% of
internet users have consulted online review of treatments. Unfor-
tunately, much of the information on the internet is often unreli-
able.19 Patients may ﬁnd inadequate and inappropriate information
regarding their medical condition and treatment choices.20
This study has shown that websites containing colorectal cancer
information is easy to obtain but a large number were irrelevantTable 4
Comparison of colorectal cancer websites according to information standard
certiﬁcation.
N Mean Std.
deviation
p Value
Gunning fog index-COLORECTAL 1 6 9.2867 2.02284 0.254
0 82 10.1850 1.84007
Flesch reading ease-COLORECTAL 1 6 57.5617 9.58103 0.413
0 82 54.7210 8.06960
Flesch-Kincaid grade-COLORECTAL 1 6 6.655 1.1500 0.339
0 82 7.211 1.3817
Accessibility-COLORECTAL 1 6 92.33 3.983 0.042
0 82 84.59 9.077
Usability-COLORECTAL 1 6 84.83 12.254 0.016
0 82 70.65 13.753
Reliability-COLORECTAL 1 6 64.67 15.135 0.029
0 82 45.93 20.242
Overall-COLORECTAL 1 6 82.67 5.989 0.004
0 82 70.77 9.787
Reliability-COLORECTAL 1 3 31.33 2.517 0.438
0 7 29.70 3.199
Quality of treatment choices-
COLORECTAL
1 3 21.67 4.509 0.232
0 7 16.50 6.519
Overall rating-COLORECTAL 1 3 4.00 1.000 0.545
0 7 3.60 0.966
Total Score-COLORECTAL 1 3 57.00 7.211 0.263
0 7 49.80 9.670
Legend: 1 ¼ Information Standard with a 0 ¼ non.websites (58%). High quality, easily readable and accurate infor-
mation is difﬁcult to ﬁnd. The readability of colorectal websites was
good with many websites well written and easily understandable
children of the 7th Grade (USA).
The LIDA tool allowed the assessment of accessibility, usability
and reliability. The websites were easily accessible but the usability
and reliability was poor.
The DISCERN instrument found weaknesses in the quality of treat-
ment choices and the reliability of the top 10 websites for all the cate-
gories. This suggests that there are a large number ofwebsites thatmay
be unreliable and do not contain enough information to allow patients
to make an informed choice regarding their treatment options. Infor-
mation often missing in the colorectal cancer websites included
complication and risk of treatments and quality of life information.
Certiﬁcation by HONcode and Information Standard is being
used by Governments and the Department of Health to provide
patients with well-authored websites. Unfortunately, our study has
shown no difference in the overall scores of the websites. This is
similar to a small study looking at familial adenomatous polyposis
websites.21 This may be due to low numbers in the DISCERN sub-
group and some of thewebsitesmayalso be suitable for certiﬁcation
but have not sought it due to lack of awareness or ﬁnancial reasons.
Government and healthcare websites fared better in the LIDA
tool assessment for colorectal cancer.
4.1. Study limitations
There is an inherent weakness in the assessment of readability
of health information using readability formulae. The formulae rely
solely on the number of syllables in a word and the number of
words in a sentence, whichmay not accurately reﬂect reading level.
They do not assess the layout of the page and the use of ﬁgures.
The LIDA tool and DISCERN instrument use many criteria to
assess medical websites. They are, however, subjective and can lead
to bias when assessing the websites.
5. Conclusion
The internet is easily accessible from work, home and on the
smartphone. It allows users to access a large amount of
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readable but potentially unreliable. Government certiﬁed sites
were superior to non-certiﬁed sites.
Improvements are required to provide patients with reliable
information to make informed decisions on medical treatments.
Health professionals should recommend and help developwebsites
that are easy to read and contain high-quality surgical information.
We propose that in the short term websites include informa-
tion on the readability and accuracy scores within the site. In the
longer term we propose that national cancer services develop
reliable and easily readable information regarding the diagnosis
and investigation of colorectal cancer. The site should provide
adequate information regarding the treatment options and
importantly how each treatment option would affect the patient’s
quality of life. Clinicians can then provide these websites to the
patients before and after their consultations to allow the patient
to be fully informed.
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